Introduction
The ability by which tertiary phosphines can be modified undoubtedly remains a major reason why this ligand class continues to find spectacular success in many branches of chemistry. Considerable recent interest has focused on the aliphatic caged tertiary phosphine 1,3,5-triaza-7-phosphaadamantane (hereafter abbreviated PTA) which has been shown to possess many desirable attributes including water solubility. 1 Synthetic routes for modifying the adamantanoid framework of PTA such as protonation/alkylation of the tertiary nitrogen atoms or upper/lower rim functionalization have been reported. 2, 3 Consequently numerous applications of PTA and their derivatives in biomedicine, 4 coordination and organometallic chemistry 4, 5 and catalysis, 6 especially in aqueous media, have been realized. One aspect of PTA not previously investigated is the ability to manipulate the nitrogen centers by, for example, changing the alkyl/aryl substituents yet preserve the tertiary amine character as opposed to quaternization 3b or forming boronated species. 5c One approach by which this could be accomplished is to envisage removal of two "upper-rim" methylene (N−CH 2 −N) groups from PTA thereby allowing different R groups on nitrogen to be incorporated. Using suitable non-covalent interactions, such as intramolecular H-bonding, would allow for retention of the adamantane core. As part of ongoing studies in our group we have recently developed highly functionalized (di)tertiary phosphines with regiospecific H-bonding capabilities. 7 Herein a simple concept for the synthesis of novel cationic trialkylphosphines, with similar stereoelectronic properties to PTA, and a preliminary exploration of their late transition metal chemistry are reported. All new compounds have been characterized by a combination of spectroscopic and single crystal X-ray diffraction techniques.
(86%). Selected data: 31 P{ 1 H} NMR: −55.0 ppm. 1 H NMR: 9.55 (br, NH 2 Measurements for 1b, 2b, 3a and 4·1.67CH 2 Cl 2 were made on a Bruker Apex 2 CCD diffractometer, at 150 K, using graphite-monochromated radiation from a sealed tube Mo−K α source (λ = 0.71073 Å).
Diffraction data for 5·2CH 2 Cl 2 was collected, at 153 K, using a rotating anode source and a BrukerNonious Roper CCD camera. Narrow frame ω−scans were employed for 1b, 2b, 3a and 4·1.67CH 2 Cl 2 , φ and ω−scans were used for 5·2CH 2 Cl 2 . Intensities were corrected semi-empirically for absorption, based on symmetry-equivalent and repeated reflections. The structures were solved by direct methods (Patterson synthesis for 4·1.67CH 2 Cl 2 ) and refined on F 2 values for all unique data by full-matrix leastsquares. Table 1 gives further details. All non-hydrogen atoms were refined anisotropically. NH hydrogens for 2b, 3a and 4 had coordinates freely refined with U eq set to 1.2U eq of the carrier atom, whilst the remaining hydrogen coordinates were constrained using a riding model with U eq set to 1.2U eq of the carrier atom (1.5U eq for methyl hydrogen (ii) Na(SbF 6 ) or K(PF 6 ), CH 3 OH.
The X-ray structures of 1b (Figure 1) , 2b (Supporting Information) and 3a (Figure 2 ) have been 
Concluding Remarks
In summary, we have shown how simple modification of the PTA core can be achieved in which non covalent interactions maintain the rigid cage structure in the solid state. Further studies are in progress and directed towards understanding the properties of this ligand family in aqueous and organic media, their coordination chemistry and potential catalytic/medicinal applications. 
